Objectives. To examine the effect of maltreatment during childhood on subsequent financial strain during adulthood and the extent to which this effect is mediated by adolescent depressive symptoms, adolescent substance abuse, attenuated educational achievement, and timing of first birth.
T he ecology of an individual's childhood has the capacity to foster or hinder adaptive development over the life course. This notion is a primary premise of the American Academy of Sciences' ecobiodevelopmental model, 1 a framework designed to elucidate the interplay of childhood ecology (i.e., the environmental and social contexts that the child navigates), biology (including genetics and neurodevelopment), and long-term prosperity in terms of mental, physical, social, and economic well-being. Recently, the ecobiodevelopmental framework has been used to explain the consequences of child maltreatment, a trauma that can lead to toxic stress and ensuing health risk behaviors (e.g., substance abuse, poor eating and exercise habits, risky sexual behaviors), and ultimately poor mental and physical health (e.g., depression and cardiovascular disease). [1] [2] [3] Indeed, child maltreatment's ill effect on health outcomes can be far reaching, long lasting, and profound. While a great deal of work has documented the harmful impacts of maltreatment on health, far less has examined the socioeconomic consequences of child maltreatment. To fill this gap, Metzler et al. 4 recently demonstrated that victims of child maltreatment experience worse socioeconomic outcomes in adulthood, including fewer years of education, poorer employment prospects, and lower wages. In this article, our goals were to extend this work in 3 ways: (1) to determine if the harmful effect of maltreatment found by Metzler et al. can be replicated in a prospective, longitudinal study, (2) to control for a broader array of potential confounders, and (3) to identify potential mediators that link childhood maltreatment to financial strain in adulthood.
In doing so, we sought to examine the developmental cascade set in motion by child maltreatment. Masten and Cicchetti defined a developmental cascade as "the cumulative consequences for development of the many interactions and transactions occurring in developing systems that result in spreading effects across levels, among domains at the same level, and across different systems or generations." 5(p491) The developmental cascade model that undergirds our longitudinal exploration is presented in Figure 1 . Specifically, we examined the extent to which child maltreatment was associated with the following ill outcomes for the victim:
1. depressive symptoms in adolescence, 2. substance abuse in adolescence, 3. poorer educational attainment, 4. earlier entry into parenthood, and, ultimately, 5. financial strain during parenthood.
The first phase of our conceptual model is the proximal effect of child maltreatment on adolescent depressive symptoms and substance abuse, as there is evidence that maltreatment can have a negative impact on both outcomes. 6, 7 In general, early childhood exposure to toxic environments is related to changes in the brain that may make it more difficult to regulate stress and navigate social and emotional experiences, 1 and the ensuing toxic environment produced by a context of maltreatment has the capacity to produce psychopathology among victims. The second phase of our conceptual model pertains to the role that maltreatment, and ensuing psychopathology in the form of mental health and substance abuse, play in hampering the achievement of the developmental tasks of adolescence and early adulthood. 8 We hypothesized that the confluence of these risks would decrease the likelihood that a victim of child maltreatment would accumulate adequate education and increase the likelihood that a victim would become a parent at an earlier age. There is some evidence in the literature that maltreatment, depression, and substance abuse are each predictive of poorer educational attainment, 4, 9, 10 as well as earlier entry into parenthood. 11, 12 The final phase of our conceptual model describes the transition to adulthood. In the United States, one of the most important markers of a successful transition to adulthood is financial security. Financial security means being free from the severe strain of worrying about having enough food to survive, maintaining a roof overhead, and being able to access basic life necessities. [13] [14] [15] Unfortunately, there is evidence that such financial security can be compromised when an individual is maltreated as a child. Victims of child maltreatment are more likely to experience poorer socioeconomic outcomes in adulthood, 4, [16] [17] [18] even after control for preexisting socioeconomic differences. 17 Moreover, the confluence of compromised development during adolescence marked by depression, substance abuse, and precocious transitions to adulthood is likely to have negative implications for financial security as well. 8 The degree to which this type of compromised development might explain the relationship between maltreatment and subsequent socioeconomic circumstances is largely unknown, and longitudinal studies that can model change across time in these critical processes and elucidate important intermediate variables in the cascade are needed.
We tested our developmental cascade model by using data from a longitudinal and intergenerational panel study of 496 ethnically and socioeconomically diverse parents who were initially recruited to participate in a study of adolescent development in 1988 when they were in junior high school, and subsequently recruited to participate in an intergenerational study of families once they became parents. We adjusted for a broad array of variables that may cause an individual to be maltreated and also to suffer from the proposed consequences of maltreatment. These included the socioeconomic situation of the individual during his or her childhood and adolescence, as well as characteristics of the individual's primary caregiver.
METHODS
We used data from 2 companion longitudinal studies. The original study, the Rochester Youth Development Study (RYDS), began in 1988 and the intergenerational extension, the Rochester Intergenerational Study (RIGS), began in 1999. Detailed information about the methods of these studies is presented in Thornberry et al. 19 ; a summary is provided here.
The RYDS randomly sampled 1000 seventh-and eighth-grade students from Rochester, New York, city schools (referred to as generation 2 [G2]; their primary caregiver is referred to as G1). The RYDS was funded by the Office of Juvenile Justice and Delinquency Prevention to study the causes and correlates of adolescent crime. As such, adolescents at high risk for problem behaviors were oversampled. This was accomplished by oversampling male adolescents and adolescents living in high-crime areas of the city. Phase 1 of the RYDS took place from 1988 to 1992 and covered G2's adolescent years. The G2 adolescents were interviewed 9 times at 6-month intervals, and G1 was interviewed at the first 8 interviews. Phase 2 of RYDS took place from 1994 to 1997 and covered G2's emerging adulthood; G1 and G2 participants were interviewed 3 times at 1-year intervals. Finally, phase 3 of RYDS took place from 2003 to 2006 and covered the late 20s and early 30s; G2 participants were interviewed twice with 2 years between each interview. The project maintained an 80% retention rate through phase 3.
The RIGS selected G2's oldest biological child (G3) who was aged 2 years or older and added new firstborns as they turned 2 years in each subsequent year. Annual interviews of G2 and G3 have occurred since year 1. The RIGS is ongoing and, at the current time, 539 G2 participants and each one's firstborn child (G3) have participated in the study.
Measures
Maltreatment of G2 during childhood (before age 12 years) was ascertained via self-report during phase 2 of RYDS, when the parent was aged approximately 23 years. Seven questions inquired about forms of neglect (e.g., left alone), 8 questions inquired about physical abuse (e.g., intentionally injured by a caregiver), and 12 questions inquired about sexual abuse (e.g., being touched in a sexual way by an individual who was aged 15 years or older). Emotional abuse was not ascertained as part of the self-report measurement. Of the 132 individuals who reported abuse, 43 reported multiple forms of abuse. Because of limited space and relatively small sample size, we did not consider the consequences of multiple forms of abuse. Rather, we focused on 4 comparisons for the self-report measures. First, we compared people who reported any type of abuse with those who reported no abuse. Then, for each type of abuse (i.e., neglect, physical, sexual), we compared people who reported that particular type (irrespective of whether they reported additional types as well) with those who reported no abuse. Thus, the reference group for each type of self-reported abuse comprises those G2 participants who reported no neglect, physical abuse, or sexual abuse from ages 0 to 12 years (n = 364).
In addition to this self-report measure, we also considered maltreatment victimization based on data from the Child Protective Services (CPS) records of the Monroe County Department of Social Services, the county of residence for all participants at the start of RYDS. We only had access to substantiated incidents-that is, incidents for which an intake officer found that there was sufficient evidence to consider the case valid. We considered all incidents-from ages 12 through 17 years-in which G2 was the victim of any form of substantiated maltreatment; this included neglect (the failure of caregivers to provide needed and ageappropriate care), physical abuse (acts that actually caused or could cause physical injury to a child), emotional abuse (behavior, typically verbal behavior, that causes or could cause conduct, cognitive, or affective disorders), and sexual abuse (involvement of the child in sexual activities including, but not limited to, direct contact for sexual purposes, molestation, or rape). Given the small sample size and relatively few cases of substantiated maltreatment, we considered only a binary indicator of official report of maltreatment (i.e., any official record vs no official record), and did not differentiate type of maltreatment.
Depressive symptoms (e.g., feeling depressed or very sad, feeling lonely) of G2 in grades 9, 10, and 11 (phase 1 of RYDS) were measured with 11 items derived from the Centers for Epidemiological Studies Depression Scale (CES-D). 20 All items were measured on a 4-point scale ranging from 1 (never) to 4 (often); the average of the items was taken at each interview, with a higher score indicative of more depressive symptoms. Across the interviews, Cronbach a for the depressive symptoms scale ranged from 0.82 to 0.88. We calculated the maximum score across grades 9, 10, and 11 for use in our analyses. Substance abuse by G2 in grades 9, 10, and 11 was measured with a series of variables that inquired about alcohol and cannabis use. Using these items, we formed 2 indicators of substance abuse-1 for alcohol and 1 for cannabis-each defined by 4 ordered categories: (0) no use, (1) some use since the date of last interview (approximately 6 months), (2) use in the past 30 days, and (3) experience of 1 or more consequences of use (e.g., forgot where one was or what one did after using, got into trouble with police). We calculated the maximum substance abuse score (for either alcohol or cannabis) across grades 9, 10, and 11 for use in our analyses.
The age of G2 at first birth (expressed in years) was recorded at the time of entry into RIGS and was treated as a continuous variable in the analyses. Accumulated years of education for G2 (expressed in years of completion), was collected at phase 3 of the study (when G2 was in their early 30s) and was also treated as a continuous variable.
Financial strain of G2's household when G3 was between the ages of 8 and 15 years was measured at the annual RIGS interview. Since their last annual interview, G2 indicated if the household had experienced each of the following:
1. had to cut the size of meals or skip a meal altogether because the family ran out of money or food stamps, 2. got behind in the rent or house payments, 3. did not have enough money to pay utility bills, 4. had utilities shut off because of nonpayment, 5. lost financial benefits, 6. experienced serious financial problems, or 7. lost a job.
We constructed the sum of these 7 variables at each G3 age for use in the analyses. We treated this variable as a count variable with a negative binomial distribution in our models.
In addition to the key variables of interest, we included a set of relevant potential confounders. These included G2's sex, race/ ethnicity, and age at the start of RYDS. We also included variables that described the participant's family environment at the start of the study (all reported by G1): G1's accumulated years of education, low socioeconomic status at the start of RYDS (a binary variable indicating whether the primary wage earner was unemployed, the family received public assistance, or the family lived below the US Census Bureau's poverty threshold for a given family size), not intact family structure (a binary variable indicating whether both biological parents lived in the household with G2) at the start of RYDS, G1's age at first birth, G1's depressive symptoms (a 7-item scale based on the CES-D that ranged from 1 to 5, in which a higher score was indicative of more depressive symptoms; Cronbach a = 0.87) at the start of RYDS, G1's incidence of drug use (a binary indicator to contrast illicit drug use, to no use) at the start of RYDS, and G1's alcohol use (a logged score of frequency of alcohol use times quantity of alcohol use) at the start of RYDS. Finally, we included 2 measures of the participant's neighborhood at the start of RYDS: neighborhood arrest rate and concentrated poverty. The former is based on Rochester Police Department data and is expressed as the arrest rate per 100 people for the neighborhood G2 lived in during adolescence. The latter is based on the 1980 census data and reflects the proportion of each tract's population living below the poverty level.
Missing Data
In the current study, we utilized data from 496 G2 participants of RIGS. This excludes 43 people who had missing data on the maltreatment indicators or provided no information on our key outcome of interest, financial strain. Individuals who were missing data on the maltreatment indicators (n = 5) did not significantly differ from those observed on the maltreatment indicators for any of the variables considered in this study. However, individuals who were missing data on financial strain (n = 39) did significantly differ from those observed on financial strain for several variables considered in this study. The primary reason for missing these variables is that G2 entered into parenthood later in life. For example, 18 G2 participants did not become a parent until 2009 or later and therefore G3 had not yet turned 8 years by the last available wave of data. Therefore, G2 participants who were missing the financial strain measures tended to be older when they had their first child (mean = 31.2 years; SD = 6.8 for those missing vs mean = 21.3 years; SD = 4.3 for those not missing; P < .05) and had more years of education (mean = 14.0 years; SD = 2.4 for those missing vs mean = 12.2 years; SD = 1.6 for those not missing; P < .05). Their primary caregiver (G1) also tended to have an older age at first birth (mean = 21.1 years; SD = 5.0 for those missing vs mean = 18.8 years; SD = 3.6 for those not missing; P < .05) and more education (mean = 12.2 years; SD = 3.0 for those missing vs mean = 11.2 years; SD = 2.0 for those not missing; P < .05). In addition, G2 participants missing the financial strain variables were more likely to be male (84.6% of those missing compared with 64.0% of those not missing financial strain were male; P < .05) and less likely to be Black (43.6% of those missing compared with 73.2% of those not missing financial strain were Black; P < .05). There were no significant differences as a function of missing data on financial strain for any other variables considered in the current study.
Analysis
To test the proposed developmental cascade model, we used a multilevel, path analysis estimated in Mplus version 8 (Muthén and Muthén, Los Angeles, CA). Level 2 of the multilevel model represented G2 participants, and level 1 represented the repeated measures of financial strain for each G2 participant from G3 age 8 years to G3 age 15 years. We fit a separate model for each measure of maltreatment. Each model included a random intercept to account for the nesting of measurement occasions in individuals. We estimated all models with a full information maximum likelihood estimator with robust standard errors. Therefore, we properly handled missing data on all endogenous variables under the assumption of missing at random (accessible missingness). 21 We calculated the indirect effect via the mediators by using the product of coefficients method 22 with robust standard errors (bootstrap confidence intervals are not available for multilevel models in Mplus). We used an a of 0.05 for all hypothesis tests.
RESULTS
We began our analysis with a focus on the G2 self-report measures of maltreatment before age 12 years. Descriptive statistics are presented in Table 1 as a function of G2 maltreatment status. We fit a total of 4 models for G2 self-reported child maltreatment; these models are reported in Table 2 (models 1 through 4). Model 1 compared G2 individuals who reported any type of selfreported maltreatment before age 12 years with G2 individuals who reported no maltreatment before age 12 years. When we adjusted for the confounders, we observed significant total, direct, and indirect effects of G2 self-reported maltreatment on G2 financial strain, with about one fourth of the total effect of maltreatment on financial strain indirect through the mediators. The G2 participants who reported maltreatment when they were a child reported significantly greater depressive symptoms and substance abuse during their adolescence. Substance abuse by G2 during adolescence was significantly associated with G2's poorer educational outcomes as well as G2's earlier entry into parenthood. Fewer accumulated years of education for G2, earlier entry into parenthood for G2, and G2 adolescent depressive symptoms were all directly and significantly related to greater financial strain when G2 became a parent (i.e., when G3 was between the ages of 8 and 15 years).
Models 2 through 4 in Table 2 present results for self-reported maltreatment broken into types-neglect, physical abuse, and sexual abuse. The results of the models are generally the same, with a significant total, direct, and indirect effect of each type of G2 self-reported maltreatment on G2 financial strain in each case.
Last, we considered official CPS reports of G2 maltreatment during adolescence (age 12-17 years). The results are reported under model 5 in Table 2 . While we observed a significant total and direct effect of a CPS report of G2 maltreatment on G2 financial strain, the indirect effect through the mediators was in the expected direction, but not statistically significant. The primary difference between the self-report models (models 1-4) and the CPS model (model 5) is that a CPS report of G2 child maltreatment was not associated with G2 depressive symptoms in adolescence, whereas G2 selfreported maltreatment was significantly associated with G2 elevated symptoms of depression.
DISCUSSION
Our study adds to the limited number of longitudinal cohort studies that examine the long-term consequences of maltreatment on socioeconomic outcomes. All types of abuse were associated with greater financial strain when the victim became a parent, and we found evidence that about one fourth of the effect of self-reported child maltreatment on financial strain during parenthood could be explained by the mediators in our proposed developmental cascade model.
Our findings add rigor to the existing literature on the ill effects of maltreatment. We were able to control for many preexisting confounders that cross-sectional studies simply cannot. Also, we were able to follow children with maltreatment experiences through adolescence, emerging adulthood, and parenthood, which allows for a crossgenerational understanding of the conditions (e.g., financial strain) within which children are now being raised based on parents' history of childhood victimization.
Our results offer important implications for public health practice. Given that financial strain is associated with myriad negative consequences, including poorer health for the individual, 23 poorer family climate, 24 and poorer child development, 25 interventions designed to intervene in the cascade between child maltreatment victimization and the economic consequences of the abuse are critical. The results of our study provide direct support for policies that seek to provide economic help to families as a child maltreatment prevention strategy, including those evidence-based policies that the Centers for Disease Control and Prevention (CDC) and others have suggested are strategic for achieving multiple public health goals. Programs and policies that are supportive of families and provide at-risk parents with resources and environments that better equip them to provide safe, stable, nurturing relationships and environments for their children may help affected families prosper. 26 For example, policies that strengthen family economics-livable wages, paid family leave -not only alleviate parental stress, a known risk factor for child maltreatment, but also allow parents to provide resources to meet their children's basic needs to thrive. [27] [28] [29] Also, family-friendly work policies such as predictable work schedules can help bolster family connectedness and attachment. 30, 31 Building on these recommendations, the CDC recently included such policies in their technical package on child abuse and neglect prevention. There is evidence that policies that strengthen household financial security may prevent child maltreatment. 26 Furthermore, policies that target the key areas of Note. G1 = generation 1; G2 = generation 2; G3 = generation 3; RYDS = Rochester Youth Development Study.
a Type of self-reported abuse (neglect, physical, sexual) is not mutually exclusive; participants reporting multiple types of abuse appear in each respective column.
neighborhood conditions; learning and development opportunities; employment and community development, norms, and customs; social cohesion; and health promotion and disease prevention should be prioritized, as highlighted by Williams et al. 32 Policylevel strategies are likely to have the largest impact on child maltreatment prevention by ensuring the conditions in which families can thrive, thereby increasing the likelihood that a victim of maltreatment will not go on to continue the cycle of maltreatment.
In addition, we identified several important mediators of the effect of maltreatment on subsequent outcomes, perhaps the most important of which is the harm to adolescent health and well-being. Self-reported child maltreatment was directly associated with depressive symptoms and substance abuse in adolescence. Depressive symptoms in adolescence were robustly associated with financial strain in adulthood, while substance abuse in adolescence was associated with compromised educational attainment and earlier entry into parenthood. These findings underscore the importance of interventions for at-risk adolescents to address these behavioral consequences of maltreatment before they go on to have an impact on other aspects of the individual's life. In recognizing patterns that can arise from maltreatment early in life, integrated, trauma-informed interventions for treating the distress related to child maltreatment may both curb individual distress and increase the likelihood of resilience following abuse. 33 
Limitations
Along with its strengths, it is important to recognize the limitations of our study. First, the sample size used in this research was relatively small, though it is in line with other intergenerational, longitudinal studies. The small sample size, in conjunction with the relative rarity of maltreatment, precludes the examination of subgroup differences. Future studies with larger samples that can examine differential effects of maltreatment by sex or race/ethnicity are important. Another limitation is that we relied on self-report measures from a single reporter for most of the key constructs in the study. This common method bias may have had an impact on the findings of our study and may also limit the study's correspondence to other authors who might define or measure these constructs differently. For example, substance abuse in our study considered only alcohol and cannabis use during G2 adolescence given other types of use were not assessed (e.g., cigarette use) or were extremely rare (e.g., other illicit drug use). As described in the Methods section, G2 participants who entered into parenthood later in adulthood (mid-30s and beyond) were not included in the current investigation because their child had not yet turned 8 years, the first year that we considered financial strain in this analysis. Therefore, our results may not be generalizable to older parents. It is also important to note that the Rochester studies represent families who lived in Rochester, New York, in the mid-1980s, and the extent to which these findings generalize to other populations is unknown. We also acknowledge that the measurement of maltreatment is a recognized challenge, and although our approach has strengths, there are still limitations to consider. First, our choice for comparing forms of self-reported abuse is one method, but other methods could have been used (e.g., latent class analysis of types of abuse, a count of multiple types of abuse, or an assessment of the severity of abuse). Furthermore, given the small sample size, we did not consider chronicity of abuse (i.e., abuse that extended from childhood into adolescence), but this is an important consideration for future studies, particularly given that those who had an official record of maltreatment were more likely to self-report abuse during childhood (22.7% reported neglect, 36.4% reported physical abuse, and 27.3% reported sexual abuse) as compared with those without an official record of maltreatment (11.5% reported neglect, 11.7% reported physical abuse, and 10.0% reported sexual abuse). In addition, emotional abuse was measured as part of the official record of maltreatment, but was not available in the self-report. Last, given the small number of people with an official report of maltreatment, we were unable to break out subtypes of official reports of abuse.
Future Directions
Our study controlled for many contextual factors that theoretically preceded maltreatment that the parent experienced when he or she was a child (e.g., socioeconomic variables and neighborhood conditions pertaining to the family of origin). While such controls make the finding of child maltreatment and financial strain's continued impact on family climate noteworthy, future efforts that explore such conditions themselves as explanatory are warranted. Safe, stable, nurturing environments, including the community and sociopolitical environments, likely confer unique protective effects on health, well-being, and prosperity. Unfortunately, the research is clear that the opposite is true as well, that there are conditions that disproportionately create and exacerbate risks for violence and victimization across generations in the absence of protective factors. Much more work is needed to build on our findings and carefully examine this complex web of relationships.
